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« -j^y * KODAK LIMITED, a Coo^jany ngistend under die W of 
aifijawt of Kodak House» Station Road, Hemd Henmstead, Hertfordshite. do 
hereby dKiare Ae mvennon for wfaidi we pray that a patent nm be eranted to 
08, rad die medwd by idiidi it is to be performed, to be particulady dttcribed in 
3 and the fdlowmg statement:— 

invcndon relates to pyrazdto[3,2s>]-s^tziazDles and to mediods of «wWnj 

^^^^J^ooor^ to die present invention dieie is provided a compound of die 




10 




(I) 



COOR' 



vdiereia 

R' is hydrogen or an alksd, substituted alkyi, aryl, substituted aiyl or hetero- 
cydic gcanp or a group of die formula: 



H I 



(II) 



iO 



15 



20 



R' is an aDgd group having 1—4 carbon atoms, and le 
R* is b^Fdrogen or an all^l, substituted alkyl, aryl, substituted atyl, heteto- 

cydsc, 20000300, subsdtuted amino, acylamido, hydroxy, alkoxy or carboi^ 

group or an ester or amide derivative therectf. 

Ezamides of groups vMdx R> may iq>resent are strai^t or branched alky! 
groups having 1 — 22 carbon atoms, carbozjwthyl, l-carbozypent-l*yl, a 2-amtno- 20 
aU^U a 2-be^oylaminoall^I, benzyl, 2,4-dimtrophenyl, 2y4Kliaminodben3d or pyiidyl 
group or a group of die formula 
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25 



30 




wherein 

R' and have the meanings given above and 
is an all^lcne or all^aiylalkylene group. 



F xa mples of groups ^ch R=» may represent arc straight or branched alM 
groups which may be substituted and preferably contain 1—22 carbon atoms, cL 




jrfieprl, 2^ 3- or 4-tnfluoromedxylphenyl, ^diloro-*rtiaphthyl, ^yl-o-naphdi^, 2- 
metho^henyl or a 3-aq4amidophenyl; heterocyclic radicals, e.g, pyridyl or thknyl; 
amino groups; substituted amino groups, e.g^ mediylamino, dietfaVlmino, indoco^ 
t« phenj^amhio, tcdsdamino, 4(3-sulphobcn2amido)anilino, 4<yanophen^amino, 

i> 2-tnfluoromethylphenylainino or benzoduazdoamino; acylamido racUcals, ct, eth^- |5 

carbonamido, n-decylcarbonamido, phenylethylcaii>onamido> phenylcarbonamido, 
2^,6-trichlorophen3^carbonamido, 4-merfiylpben^carbonamido(, 2<thoxypihenyicar- 
boMmido, 2-[(i4-di-<ert-amylphcnoxy)acctamido]-benaaunidoi» a- or jaSaanhdi^ 
Mrbwiamido; a hydroxy group; an alkozy radical e.g^ medioty, cdway, n-butoxy, n- 
^ hmixy, n-dodeq^oigr or n^locosoxy; a caihoiy or estetified carboi^ ractical, e^g^ metb- 20 

oxycarbonyl, edioigrcarboQyi, n-docosoxycarbonyl or phenoxyoufoonyl or a 7-alkQxy- 
carb<^pyrazolo[3,2-c]-s-tiia2ol-3-yl cdiyl group. 

Tlie compounds of the present invention are useful intermediates in die pre- 
^uon off photographic coJour couplers and dyes of die cyanine and rdaud types. 
Becwse oi ^ presence ci die 7^xycarbonyl group diis reactive position b pn^ 25 
tected and it IS possible to carry out furdicr chem&al reacdons, eg. nitrad(»i or 
oxidaGon. When required die alkoxycarbonyl group may be simply removed by 
hydndysis and decarboxyladon by, for example, heating at 180— 190X in ordwH 
phosphonc aad under an atmosphere erf nitrogen, to provide a 4<quivalent msmnta 
coupler. ITie ^^quhalent couplers may be prepared tfierefrom by convendonal means. 30 

The conuKiund <rf formula I m^ be prepared by die condensadon of a oyrazaie 
of the formula: 



H NH 



NH-MH3 X" 

with carbon disulphide in the presence of a base suffidendy strong to liberate the 
35 free hydrazine con^und, eg., ttiethylamine, preferably in die presence of pyridine 35 
as solvent. X* is an anion, R^ has the meaning dven above and R' is hydrogen, or 
an alkyi, substituted alkyl, aryl, substituted arylT heterocyclic, acylamido, hydroxy, 
alkoxy, nitro, or carboxy group or an ester or amide derivative diereof. Compounds of 
formula I wherein R* is an amino or substituted amino group may be prepared 
40 from appropriate acylamido or nitro compounds by standard methods. This pro- 40 
vides the 3*mercapto compound from which the substituted mercapto compounds 
may be prepared. 

The invention Is illustrated by the following Examples. 

Example 1 

45 Pyridinium 7-edioxycarbonyl-6^ncdiyl-lH-pyrazolo(3,2-c]-s-triazole-3-diiolate 45 
Ethyl 5-hydrazino-3-methylpyrazole-4-carboxylate hydrochloride (60 g), ethanol 
f500 ml), trietiiylamine (37.5 ml) and pyridine (50 ml) were mixed and stirred for 15 



3 
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minutes. Caxbcm disulphide (50 ml) was then added, giving a deep brown, dear 
solution. The mixtuze was heated on a steam baih, widi stirring for 5 hours and a 
slow stream of nitrogen was passed through the apparatus to remove hydrogen sul- 
phide. The mbcture was allowed to cool overnight, then filtered. The crude product 
was recrystalliscd from water (co 400 ml) and dried in vacuo at room temperature. A 
second recrystaUisation gave ydlow needles (54.9 g, 66%). 



FouikI: 

C,aHuN,OtS Requires: 



C 51.00; H4.95; N 23.00; S 10.40% 
C51.25; H4.96; N22.9; S10J% 



10 



Ediy l-3Mnercapto-6^nethyl-lH-pyraz61o [ 3,2-c | -5-triazole-7-carboxylate 

A sample of die product was dried at 120— 150''/16mm for 2 days, giving the 
tide compound as a buff powder. 



The 



Found: C414; H4.44; S 14.16% 

C.HioN«0,S Requires: C423; H4.4S; S 14.2% 

enqdoyed aborve are sunmiaiised in die f oUowiiig 

C(t2Et 



Me A ^HB.I«3C*=^ 




+ Et3l+GS2+|| ]^ 




S 



10 



15 




15 



20 



25 



Bxanmle 2 

Eihyi 64nedi34-3-medi3itfaio-lH^az6to[3,2<]-4-criazole-7-<arb^ 

^riidinhim 7-«dioiycarboiiyl-6-methyl-lH-pyrazolor3,2<]-«-tria 
(7.6 g, 0.025 mok) was suspended in aoetone-water (80+50 ml); meth^ iodide (3.1 
ml, 0.05 mole) in acetone (20 ml) was added. The mixoue was sdrted for 45 
minutes at room te mp er a ture^ and the resulting solution was partially evs^wrated tn 
vacuo, giving a voluminous predmtate. Water (100 mQ was added, mod the solution 
was chilled and filtered. The dned prec^tate (6.17 ^ vras oyst^lised horn edier- 
petrol (20/W) to give colourless needles of edi^ 6-med&yl-3-medi^duo-lH- 
pyrazolo[3^-c]-tf-tzia2Dle»7-<arbox^te (5.13 



FofUttd: 

CtHisNtOsS Requires: 



g, 86%) mp 1343— 137\ 



C45.0; H4.9; N23.35; 812.8% 
C45U); H5U); N22.9; S 1335% 



30 



35 



Example 3 

fidiyl 3-ii-haQrltfaio-6^iiethyl»lH-^yntzob[3,2<<]-5-txiazole-7-carbosylate 

Pyridininm 7-edioxycarbonyK6-mediyl-iH-pyraz61o [3>2-c]-s-triazole-3-thiola£e 
(10 g, 0.0328 mole) and ohexfi iodide (13.8 g, 0.0655 mole) were mixed in acetone 
(100 ml), and water (20 ml) was added. The mixture was refluxed for 10 minuces and 
allowed to stand for 1 hour. 

The yellow solution so obtained was evaporated to dryness m vacuo. The 
crystalline residue was chramatograi^ed on alumina, eluting with 40/60** petrol, 
40/60"* petrol: acetone (1: 1), and filially acetone. Fractions of ca 75 ml were taken. 
Evaporation of the duate tn vacuo gave a yellow oil, which was oystallised from 



20 



23 



30 



35 
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5 Example 4 

Ethyl 3•a^dodeqflM<^^^tyeAyl-lR■^^ 

(10 g, 0.0328 mok) was suspended in acetone/water (80 +20 ml). Lauiyl bromide 

in i^^'l ^ *° <^ tnsether widi potassium iodide 

10 (Ml^anddiemixtuiewasicfluxedfor45inbutes. *~««.uh. uwiuc 

Hie resulting solution wb evaporated to dryness in vacuo, and die raidue wu 
i^T^^ on jdumtaa (cdumn 25 x 13 cm; bacdons of 75 ml). TteS,S 
^ ^ ^ petrol/acetone (1:1, 100 ml), and finally awnoe 

.« . »a on scratching, oystallind 

to t cdoudess solid. The noduct was aystallised from petidl (40yW7 1* ndfaa 
colouriew needles (liOg, h%) mp 5o45». A second S^t^So ftomSiS 

20 Found: C 60.9; H 8.6; N 143; 58.0% 

C,JImN.O,S Requires: C60.9; H 8.7; N 14.2; S 8.1% 

ExaoQple S 

Ediyl 6-aiedvl:-3-2'^'-dinitn»hen]idiio-l£pynzdo[3,2<]<^^ 

A mixture of edijA 3-metapto-6-medi]4-IH4yra»dor3,2<]-f-«la«ile^ 

25 boxylate (23 g), l-cfaloro;%4-dinitiobeosene (2.0 A txiedqriamine (M mQ, aeetooe 
(20 ml) and water (5 nd) was heated under r^ux for 1 hour during which ■ y^ow 
solid sqMrated. The mixture was cooled, the solid (2J, g) was oaOected and washed 
with aqueous acetone (50%, 20 ml) and reciystallised from eifaanol to give pale 
vdlow aystals of eifajA 64nedi]4-3,2M'-d&iitnMriien]ddiio-lH-inrrazaio[3J«1-^^ 

30 azaIe-7-<aitaaqdate(1.7g)n9280— 283'. 

FMnd: C42.8: H3.1; N213; S8Jt% 

C.«H„.N«0«S Requires: C42.8; H3.1; N21.4; 58.2% 

lji4-dhfaiatetraiiiediyleiie bis(64iiediyl-7<tfao^cazboiq^lH-^ynn3lQ [3,2p<c]-i- 
35 tziazal-3-^) 

^2H5WC COOC2H5 



45 



"1^ )xr 



A mixture of the pyridine salt of ethyl 3-mercapto-6-medi]^-lHHpyiazolo[3,2-c1* 
i-triazole-7<aibox3^ (3 ethviene dibiomide (0.95 ^ acetone (25 ml) and water 
(25 ml) was heated under reflux for 45 minutes, llie mixture was then cooled and the 
40 ester (13 g) was cdUectoLs^). 235— 238'. 

_ Found: C44.9; H4.6; N23^; S 13.1% 

C„H„N,04S. Requires: C452; H4.6; N23.4; S 13A% 

Funher compounds prepared in Examples 7—12 below fay methods analogous 
to die methods emj^oyed in Examples 2— 5 are of general structure: 
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Example 7 

(R=(CH0„CH3) 
Ediyl 6<nediyl-3.octadcc-l-ylthk>-lH-i)yr^ 

m-p. 75— ??• ' 

Example 8 

(R--CH2-^)-H02) 

^5*,«?wfe^H4HitaobeiByltbio>lir.I7^^ 
BLp. Z14— 216 . 



10 



IS 



20 



(R<=— CHaOOO^ 

2-(7^Bifaa9caiboi9l-64nedi]4rUr-i)yrazo^ Add 
m.p. 246—248" dec. 

Rxainple 10 

(RsCH,(CH0^COOH) * 

^^^^^l ^ }^ ^ ^'^^iii''^yB.-imt^ Add 
BLp. 179— 181 . 

Enable 11 
OtsCHtOOCA) 

12 



l( 



2( 



25 



0C6fl5 



Etli^ 6^Bt±iylrH^6^jl^^ 

7-caxbo(X3date 

m.p. 201—204*. 

Example 13 



2 



M N — 



30 



A solution of iodine (1.25 g) and potassimn iodide (5 g) in water (50 ml) was 
added to pyzidinium 7<±oxycarbon3d-64nediyi-lH-pyrazolo[3,2-c]-Mriaz^ 



3 



10 



IS 



20 



25 
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£!&,S Sd'd.S to^^ ""^'^^^ " 
rield=2.19 g (97%) in.p. 275'. 

rS^Vi ft c B . N25.1; S 13.8% 

C„H,.N,0,S, Requires: C42.7; H4.0; N24.9 S 14.2% 



WHAT WE CLAIM IS : — 
I. A compound of the formula: 



8-R' 




(I) 



coor2 



wileieiii 
R' is 



i^JZ "U?^*^"^^, "y"' substituted aiyl or heteio- 
icgioup or a group of the formula: 




(n) 



coor2 



R* is an allgA group having 1—4 carbon atoms, and 

«5?«*»8e9 « «>>»*nwi "ttyl. «yl, substituted atyl, hetero- 

2dic, anmx^ substituted amino, aqnamklo, hfdtax,, altey « 

group or an ester or amide derirative thereof. /. «™«qr ur wooiy 

2. A compound as daimed in Caaim 1 in whfch R« is a gioup of die fiwmula: 



OH) 



wherein 

R» and luve die meairings riven in Oam 
R* is an allgrlene or alicylaiylaftylene gnwp. 

rcferic? ^f^^!^ ~ ' « ^ 

stepS<iad^atj^VthTfoa:""'^» to Claim 1 which indudes the 




I and with 



■m 




CO0R'= 



with CMbon disulphide in die presence of a base sufficiently strong to liberate me 
free hydrazme compound, wherem 



10 



15 



20 



25 
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X* is &n anioii> 

R' has the meaning given in claim 1 and 

is hydn^en» or an alkyl, sutedtuted allcyl, aryl, substituted aryl» hetercKydiCi 
acylamido^ hydroxy, alkoxy, nitro» or carboxy group or an ester or amide 
5 derivative thereof. 5 

L. A. TRANGMAR, B.Sc, CPA* 
Agent for the Applicants. 
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